FITOODODODOODOO00ODOO0O2002

N-26

o cPubdoouooodod
Hardware Education using the Simple CPU

OO0 oot
Shinji Hamasaki

googt

1gooo

gboooooooobooboobo,oboobobobooon
goboobobooboooooo,oooooobobobo
goooooo@Eyoobooooo.

gbobobo 1oooo,b00b0o0obooboboobooo
go,0ooobbooobboooboboo.boooboboo
goboboooboooobooobo,oob0b0oo0oboobo
gobooboboodooddooooooooooooooao
COMET-IO0DOOOODOMO0 10000 30000oo
gboboboboo.CcoMET-HODOOOODODODOO
goboobobobooo,boooobooooobobobo
goo,u00 COMET-NOOO0O0OO0O0OO0O0OOO00OO00OO0DOO
gooooo.

oo0l0b0oboboboooboooboobobdg COMETO
g COMET-IODODOOOOOOO,0000000 COMET-
noooooboooboobo c,ubooooooooaonDo
[2.0000,00 COMET-l ODODOOOOOOOODOOO
gobooboboboobooboboobobbooboobobo
gbcpruoboboboooooboobobon.

2000000000000 D0DDO0DODODOO
gbobooooooobooboboboboooon.

FYURNTZ)2)

’ L i
P S ST D TR S i
JuEa—-% =450 =
DEEENE |- A A E R | XKE. HE

0oooo0oooooooDoooDo

e 100000000O0DOODOOOOO
00 1000000,0000000000D0O0ODOODO
0000000.0000000000oo0ooooDoDo
g0oOdooO.CAsSL-l ODoDO0Ooooooooooooo
ooooog.
e 200000000000 O00OOOOOO

00 2000000,000000000000D0ODO
0000000000000 .0o0ooooo, 00000
0000000D00O00O0 RTL(Register Transfer Logic)d O O
0o, 000000000000000.

0000000000000 00000 RTLOODO
000000000 000ooooooo0oooooooo

10 0 O O O O ,Musashi Institute of Technology

Kazuyoshi Kawai

289

o0 of
Arata Miyauchi

ooooft
Syuichi Arai

gbobobooooobooon.
e 300000000000
gb30b00b00obooboobobobobooboon CcAD
gbo@o)yooooooooobooboobooooo
goooobog,boo0 CoOMET-N ODOobobooooooo
O COMET-NOOOOOooooooon.
goocADOOO

r——— =1

—

30SimpleCPULOOODOO

oooo3b0goooooooobooobo,ooo
CPUSImpleCPU) D OO ODOOOOOO.00000000
obo 3000ooogo,0oo0oog cAbOoooogonoo
oboobobobooooooobo.cobogon COMET-O
gooobooobooboobo,cADODbOOooob,OobOo
goooboo,oboobobobooooobooboobobo
o0.000o00oo0ooOooOooOooOo,.simpleCPU O OO
goobooo.
3.1 SimpleCPUOODO

SmpleCPU OOO[3|0O000O0 cPuDOOOODOO
goa.

e 1080000000000000320000
e [(00O0OS800O,0000008000
e [000800000O0OOOO
> 0000000000PCO
> 0000000IRD
> 00000000000O0MARD
> 000000000000MBRO
> 000000(R)
e [00O0ODOOOOLUOIOODOOOOO
e 000OO0OOO(D)OOD(LOAD)ODO(STA),

oo@umpP)O 4000000

oooooooo,00bpooboooboooo.cPu OO
gbooboboobooooooobooobo,oobobobo
gbobobooboobooboobobooboo.
3.2 SimpleCPU O O O

OO0 SmpleCPUODOOOBOOO0OODODOOO 3
gcpudboooooonoobD 4000.00D00DO
FPFGA ODOOODOODOO,000 cruObOooooDo
goboooo.boobobo sbg vOooOO LED O
LED,ODOOOO0OCOO0OO0O.0O0,0000 FPGAOOOOO



FITOODODODOODOO00ODOO0O2002

O.SmpleCPUCOOOOOOCO,O0O000O0O0O,000O
goo,0ooboobooboboboooooobobaobo
OOo00o0o,0000 smpleCPUDOOOOOOOOOOO
gboboood.

7SEGLED x8

ON/
OFF

VIEW

KEY x2 MODE

RST

[

goocpubDOOOO

3.3SimpleCPUOODODOO

1. 00000000 smpleCPUDOOOOODOOOOO
goooboooob.ooooboboooobobooobo
gboobooo cAbDOOogoooooobooooo
U,FPGA 0 O00OO0O0O0.00C0,0000000000
gbobooooooboboboooo.
obOooOooooooo,smpleCPUDOOOOOO
obai0booooooooooobgoon

100 2000 SmpleCPUOOODOOOODOOO.AO
Oocruooboooooobooboboooo,ooo
b RTLOOOOOOOOO.CADODOODOOOOO
gobooo,0ooboobobobooobo,obooo

gbobooboi10boobooboobooboboobon.

gooooooooooboobbobobooooooboo
go,00oooooogn.
gooboobobooooooog

goo

D000 1 ysed/ Avail(O 0 D)

00000 [MHZ]

gooooo

0,
0o 62/ 576 (10.8%)

46.5

RTLOO 145 | 576 (25.29%) 39.8

gooobooobooboobooboobooboobooo
gooo.

e [O0O0O0O0OCOODOObOOOOUObObODbDbObOOOO
go,0o0o0ooooboFPGAODOOODOOOO
goooo.

e [O000O0O0OO0OObOOObDbOOODbbO,Ob0DbOO

gboob RTLOOOOO,00000000000O0

290

oo0,00000 FPGAODOOOOODOODOOO
go,00boboooooooboobooba.

AOCOMET-IODOOOO0O0O0DOODOO

ubooodobooboboobobooboboooo
gogoooboo.ooobooooboo,0boobboo
goooboboobooooooooo,0obooboobobo
gooboboboobooo.

SmpleCPU O 0OO0OOOOOOOO,COMET-II ODOOO
goooboobDg COMET-lH OoOooooonoooo
O.COMET-IOOOO, 00000000 COMET-IODOO
goo0ooooooooooooooof?.

41 COMET-IODOOOOOODO
gbooooooooobooboboooo,oobooo
gbooo,0booboobobooooooooobobobo
goooobobooooboboobobo.ob,000b0oo
gbobobooboobooobooboboobo.
42000000000000
goooog,cADODODO0ODg CoMET-HOOOO
goooboboboobooboobuoboboobooboobo
gooobo.oobooboboobooooobooboobobo
gooobooboo,RTLOOODODDOODODOOODOO
gooobooboobooooooooboobo.ooobobo
goooobooboboooo,oboobooboooooboobo.
gbobobooo,pcObboboboboobobobon.

50000

SmpleCPU OO OO0OOOODOO,CADOOODOOOO
goooooboooobo.oo,0b0oobobooboboo
oooDo, 00000 sSsmpleCPUOOOODOOODOOOO
goooooooobobboooooooo.oboboooo
U,COMET-l D 0OO0O0OO0O0OOOoOooboaob,0obaonbo
gooobooboobooooooooobobobo,uobo
gbobobooooon.

COMET-l ODDhOO0OO0O0bOOoooobobo,ubOobo
gbooobobooboobobobooboboobooboobobo
gobooboboooooooooooooooooo.oo,
COMET-l DO0DOO0OO0oo0bOoobooobobooobooo
gboooboboooboobobooboboobooboobobo
gbobobooooooboobobobooboon.

goog

[Moooboobooooo0ooobboooboooooog
gooooooooooboooDboo,(2001)

[200 00,00 O,00 ODOOCOMET-IOOODOOO
gbobcpuobobooooon,FT2002

00 OO ,0O ODO,00 bOoboOoboo,0oood
00,199 0

[400 0 0O00000000DOO00DOOOODODOOd
goooob -0boboooboooob-0b0000000
goooooooo,o 1700 10,(2001)
(0000000000 O0DO0DO0O0O0O0oOooooo
PowerMedusaO 0 0 0 0 0 0O O O O,(2002)





